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INTRODUCTION 

T h i s  r e p o r t  d e s c r i b e s  f i n d i n g s  of  a p i l o t  s t u d y  on t h e  i n t r a s p e c i f i c  
a s s o c i a t i o n  p a t t e r n s  of t h e  endangered Hawaiian monk seal ,  Monaehus 
s e h a u i n s l a n d i ,  conducted on L i s i a n s k i  I s l a n d ,  Nor thwes te rn  Hawaiian I s l a n d s  
(EJWHIC) i n  1482 by t h e  Southwest  F i s h e r i e s  C e n t e r  Bonolulu L a b o r a t o r y ,  
N a t i o n a l  Marine F i s h e r i e s  S e r v i c e ,  NOAA. An u n d e r s t a n d i n g  of t h e  monk 
Beal's a s s o c i a t i o n  p a t t e r n s  is i m p o r t a n t  b e c a u s e  a d u l t  males outnumber 
a d u l t  females on some i s l a n d s  i n  t h e  WHI, and a d u l t  males have been 
obse rved  t o  harass, i n j u r e ,  and k i l l  a d u l t  females and immature seals of  
b o t h  a e x e s ,  
f e m a l e s  and t h u s  f u r t h e r  i n c r e a s e  t h e  imbalance between t h e  sexes. 

T h i s  a d u l t  male b e h a v i o r  may s i g n i f i c a n t l y  a f f e c t  s u r v i v a l  of 

METBODS 

Study Area 

E i s i a n s k i  I s l a n d  (Pat ,  26"02°N, l o n g ,  174"OO'W) is l o c a t e d  i n  t h e  NWHP 
a p p r o x i m a t e l y  905 nmi from Qahu. 
116 ami t o  t h e  s o u t h e a s t ,  and Pearl and Hemes Reef ,  130 nami t o  the 
n o r t h w e s t ,  

I ts  n e a r e s t  n e i g h b o r s  a r e  kaysan I s l a n d ,  

L i s i a n s k i  I s l a n d  is a co ra l - sand  i s l a n d  of approx ima te ly  450 acres. 
The i n t e r i o r  i s  cove red  w i t h  low v e g e t a t i o n  and a narrow beach e x t e n d s  
almost e n t i r e l y  around t h e  3.2-mile s h o r e l i n e  which i s  b roken  by c o r a l  
l e d g e s  a l o n g  t h e  s o u t h e a s t e r n  s i d e  and a b r o a d e r  expanse  of  beach on t h e  
s o u t h e r n  t i p  of t h e  i s l a n d .  Clapp and W i r t z  (1975) g i v e  i n f o r m a t i o n  o n  t h e  
n a t u r a l  h i s t o r y  of E i s i a n s k i  I s l a n d ,  

S u b j e c t s  

E i s i a n s k i  I s l a n d  h a s  a d i s c r e t e ,  a l m o s t  c l o s e d  r e s i d e n t  monk seal 
p o p u l a t i o n  ( S t o n e  1984). 
was i d e n t i f i e d  by n a t u r a l  markings and scar p a t t e r n s  and by a r t i f i c i a l  
b l e a c h  marks on t h e  pe l age .  The p o p u l a t i o n  t o t a l e d  242 i n d i v i d u a l s :  27 
pupa of t h e  year and 295 o l d e r  monk seals. 
f ema les  by a r a t i o  of 2,5:1. The sex r a t i o  was less skewed i n  t h e  immature 
a g e  classes b u t  males outnumbered females in a l l  a g e  classes. 

Pn 1982 e a c h  i n d i v i d u a l  i n  t h e  e n t i r e  p o p u l a t i o n  

Adu l t  males outnumbered a d u l t  

Data Recording 

F i e l d  d a t a  were c o l l e c t e d  from 21 A p r i l  t o  12 September 1982 d u r i n g  
c e n s u s e s  and p a t r o l s ,  Data were c o l l e c t e d  c o n c u r r e n t l y  w i t h  o t h e r  monk 
seal  s t u d i e s  b e i n g  conducted by a two t o  s i x  p e r s o n  Honolulu L a b o r a t o r y  
f i e l d  campI 
o b s e r v e r s ,  
a p p r o x i m a t e l y  2 h each. 
(1984). 
On ceneus  days  an even ing  p a t r o l  was conducted and on noncensuq days 

Censuses  were conducted every 2 d a y s  by two t o  t h r e e  
Censuses  began a t  1300 H a w a i i  s t a n d a r d  t j m e  and l a s t e d  

Census p r o c e d u r e  is d e s c r i b e d  i n  d e t a i l  by S t o n e  
S t a r t i n g  11 J u l y ,  p a t r o l s  were conducted i n  a d d i t i o n  t o  censuses .  
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morning and even ing  p a t r o l s  were conducted.  ~ ~ r ~ i ~ g  and evening  p a t r o l s  
0 and 160fJB r e s p e c t i v e l y .  
d a l s o  l a s t e d  approx ima te ly  2 h each.  P a t r o l s  fo l lowed  census  

p rocedure ,  e x c e p t  t h a t  only a d u l t  male seals and t h e i r  " a s s o c i a t e d "  an ima l s  
were r e c o r d e d ,  Census and patrol r o u t e s  were r o t a t e d  among o b s e r v e r s  t o  
r e d u c ~ 3  Q ~ W X V W  b i a s ,  

P a t r o l s  were cornducted by two 

Pn a d d i t i o n  t o  d a t a  c o l l e c t e d  during c e n s u s e s  and p a t r o l s ,  i n c i d e n t a l  
~ ~ $ ~ c ~ a ~ ~ o ~  d a t a  were c o l l e c t e d  when one or  awe of t h e  9 e a ~ a o c i a t e d ' g  

could be p o s i t i v e l y  i d e n t i f i e d ,  A s s o c i a t i o n  d a t a  c ~ l l e e t i o n  was 
1 and c o l l e c t i o n  e f f o r t  v a r i e d  among o b s e r v e r s c  

Two ma jo r  t ypea  of a s e o c i a t i o n  d a t a  were o b t a i n e d :  

1, Data on haul-out  d i s t a n c e s  between i n d i v i d u a l s  were reco rded  as 
e w e r  came abreast of t h e  s u b j e c t s .  The a g e B  sex, end i d e n t i t y  of 
~ v i d u a l s  weke r e c o r d e d  and d i s t a u c e  between seals was scored i n t o  

m e  of t h r e e  c a t e g o r i e s :  a) - (1 m, b )  >]I m and 55 m, or  e )  >5 m e  

2 .  Data on b e h a v i o r a l  i n t e r a c t i o n s  between i n d i v i d u a l s  were o b t a i n e d  
by focal a ~ ~ m ~ ~  and f o c a l  group ~ ~ s e K ~ ~ ~ ~ ~ n s   an 1973) e I n t e r a c t i o n 8  

at. s c c u ~ r e d  w i t h i n  30 FII of t h e  o b s e r v e r  were reco rded  as b o u t s  (sreqroencee 
~ ~ t e ~ ~ ~ t ~ ~ n ~  between i n d i v i d u a l s ) ,  The age, sex, and i d e n t i t y  of t h e  

~ a ~ ~ i c i p a n t ~  as well as t h e  n a t u r e  of t h e  b e h a v i o r  e x h i b i t e d  were recorded .  

A e s o c i a t i o n  i n c i d e n t s  i n  whicb t h e  seals were hauled  out L§ m from 
each  o t h e r  t o t a l e d  1,142 and 144 b e h a v i o r a l  b o u t s  were reco rded .  Adul t  
females erpent more of t h e i r  time a s h o r e  accompanied by a d u l t  males t h a n  d i d  
any o t h e r  age  or sex g roup  (P(0.05). 
a of a n  a d u l t  male on an a v e r a g e  of 31,8X of t h e i r  c e n s u s  s i g h t i n g e ,  The 
a v e r a g e  p r o p o r t i o n  of census s ight ings  i n  which o t h e r  a g e  and sex classes 
wexe w i t h i n  1 m of an a d u l t  male was 9.4% f o r  immature females, 3.8% fo r  

Adul t  females were observed  w i t h i n  1 

immature males, 6.5% fo r  f ema le  weaned pups ,  and 0.9% for  male weaned pups  
(Pig4 11, 

I n d i v i d u a l  males d i f f e r e d  i n  t h e i r  s p a t i a l  a s s o c i a t i o n  p a t t e r n s ,  More 
males were obse rved  t o  associate w i t h  a d u l t  females than were obse rved  t o  
associate w i t h  immature seals (F ig .  21,  Forty-two sf t h e  101 a d u l t  males 
i n  the Eis i a lnsk i  p o p u l a t i o n  were s e e n  w i t h i n  1 m of an a d u l t  female on 310% 
of t h e i r  census s i g b t i n g s ,  whereas  o n l y  6 were observed  wi th id .  1 m of an 
immature seal on >IO% of t h e i r  c e n s u s  s i g h t i n g s ,  
males were n e v e r  s e e n  w i t h i n  1 m of a n  a d u l t  female on census ,  i n  c o n t r a s t  

Thi r ty-one  of t h e  adult 

60 which were n e v e r  s e e n  w i t h i n  1 m of an immature seal. 
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B e h a v i o r a l  I n t e r a c t i o n s  

Near ly  a l l  a g o n i s t i c  i n t e r a c t i o n s  invo lved  two a d u l t  male c o n t e s t a n t s  
~ P C 0 . 0 5 ) ,  and 97% of  all b o u t s  i nvo lved  two a d u l t  males, whereae a g o n i s t i c  
i n t e r a c t i o n s  between a d u l t  f e m a l e s  were n o t  observed .  The o v e r a l l  r a t e  of 
a d u l t  male-male i n t e r a c t i o n s  d e c r e a s e d  from 3.4 b o u t s / c e n s u s  i n  A p r i l  t o  
z e r o  i n  September  (P ig .  3 ) .  

h i g h e r  p r o p o r t i o n  o f  a d u l t  male-male a g o n i s t i c  b o u t s  o c c u r r e d  when 
a d u l t  males were w i t h i n  5 m of an  a d u l t  f ema le  t h a n  when a d u l t  males were 
w i t h i n  5 m of an  immature seal  (PC0.05) or  when a d u l t  males were f a r t h e r  
t h a n  5 m from an  a d u l t  female  or immature  seal  (PCOe05) .  There  was no 
d i f f e r e n c e  in t h e  p r o p o r t i o n  o f  b o u t s  tha t  o c c u r r e d  between a d u l t  males 
when they were w i t h i n  5 m of s u b a d u l t  males, s u b a d u l t  femalesI j u v e n i l e  
males or  j u v e n i l e  f ema les  (P>0,05) ( P i g .  41, 
s e a s o n a l l y .  

The a g o n i s t i c  p a t t e r n  changed 
I n  Apri l  t h e r e  was no  d i f f e r e n c e  (P>O,O5) between ttae propor-  

n of b o u t s  t h a t  o c c u r r e d  when a d u l t  aaales were w i t h i n  5 m of  an  a d u l t  
a l e ,  an immature s ea lp  o r  n e i t h e r .  Xowever, from May t h rough  August,  the . 

p r o p o r t i o n  of a d u l t  male-male b o u t s  which o c c u r r e d  when an  a d u l t  f ema le  was 
w i t h i u  5 m o f  t h e  c o n t e a t a n t s  was h i g h e r  (PCQ.05) (Pige  5 ) .  

The a v e r a g e  number of b o u t s  obse rve  p e r  i n d i v i d u a l  wars l owes t  f o r  
t h o s e  males tha t  were n e v e r  observed  w i t  i n  E m o f  a n  a d u l t  f ema le  on census .  
The a v e r a g e  number of  b o u t s  p e r  i n d i v i d u a l  i n c r e a s e d  w i t h  i n c r e a s e d  p e r c e n t  
o f  c e n s u s  s i g h t i n g s  obse rved  w i t h  a d u l t  females, u n t i l  it wars h i g h e s t  f o r  

e males t h a t  were obse rved  w i t h i n  1 m o f  an  a d u l t  female on 25-384: of 
r c e n s u s  a i g h t i n g s .  Howeverp as  p e r  e n t  o f  c e n s u s  s i g h t i n g s  obse rved  

a d u l t  females i n c r e a s e d  above 30X, o u t s  d e c r e a s e d ;  malea w i t h  the 
h i g h e s t  p e r c e n t  of census  s i g h t i n g s  w i t h i n  P m o f  an  a d u l t  f ema le  (45-50%)  
had a lower a v e r a g e  number of b o u t s  t h e n  all other groups  e x c e p t  males t h a t  
were n e v e r  obse rved  w i t h i n  1 m of a n  a d u l t  female (F ig .  6 1 ,  

Adul t  males p r e f e r e n t i a l l y  h a u l  o u t  n e x t  t o  and compete over a d u l t  
f e m a l e s ,  and t h e  ra te  o f  a g g r e s s i v e  i n t e r a c t i o n  is h i g h e s t  i n  t h e  s p r i n g  
and e a r l y  summer when t h e  m a j o r i t y  o f  a d u l t  f ema les  come i n t o  e s t r u s ,  

I n d i v i d u a l  a d u l t  males d i f f e r  i n  t h e i r  s p a t i a l  a s s o c i a t i o n  p a t t e r n s  

The r e l a t i o n s h i p  between i n d ~ v i ~ u a ~  a d u l t  male s p a t i a l  
w i t h  a d u l t  females and immature seals,  and a l e 0  d i f f e r  i n  t h e i r  number of 
male-male b o u t s o  
a s s o c i a t i o n  p a t t e r n s  w i t h  a d u l t  f e m a l e s  and t h e  number of male-male 
a g g r e s s i v e  i n t e r a c t i o n s  obse rved  p e r  i n d i v i d u a l  i n d i c a t e s  a p o s s i b l e  
dominance h i e r a r c h y  among s h e  a d u l t  male mouk seals, 
g a i n e d  by c h a l l e n g i n g  a c o n t e s t a n t  u n l e s s  t h e r e  i s  a good chance  of victory 
( ~ a y n a r ~ - S ~ i t ~  and P r i c e  19731, 
h i g h l y   omi in ant a d u l t  males w i l l  n o t  b e  c h a l l e n g e d  i n  t h e i r  access t o  a d u l t  
f ema les  whereas  less dominant  i n d i v i d u a ~ s  w i l l  e x p e r i e n c e  a h i g h  number of 
c h a l l e n g e s  w h i l e  i n  t h e  immediate  v i c i n i t y  of an a d u l t  female .  

No advan tage  is 

T h e r e f o r e ,  g i v e n  a dominance h e i r a r c h y ,  
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Figure 1.--Percent census s ight ings  by age and sex c l a s s  that  individuals 
were observed within 1 m of an adult male monk s e a l ,  Lis ianski  Island 1982. 
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F i g u r e  2.--Mumber of i n d i v i d u a l  a d u l t  males by t h e  p e r c e n t  of c e n s u s  
s i g h t i n g s  w i t h i n  P m of ( A )  an a d u l t  female monk seal and (B) an immature 
monk seal ,  L i s i a n s k i  I s l a n d  1982 ,  
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Figure  3.--Average number of a d u l t  male-male a g o n i s t i c  b o u t s  observed 
per  census  by month, L i s i a n s k i  I s land  1982. 
parentheses .  

Sample s i z e  i s  noted i n  



ALL AGE CLASSES 

Figure 4.--Percent of a l l  adult msle-male agon i s t i c  bouts observed when the 
csnteseants  were within 5 m of other individuals by t h e  age and sex elass 
of these  other indiv iduals ,  Lirsianakab Island 1982. AIF = adult female, AM = 
adult male, SF = simbadult female, SM -- subadult malet JF = juveni le  female, 
JM = juveni le  male, JU = juveni le  sex uknown, PF = weaned pup female, PM 
weaned pup male, UU = no other individual within 5 m of t h e  contestants .  
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Figure 5.--Percent of all observed adult male-male agonistic bouts by 
month, when the contestants were within 5 m of (A)  an adult female monk 
seal, (E) an immature monk seal, and (C> no other monk seal, Lisianski 
Island 1982. Sample size is noted in parentheses. 
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PERCENT CENSUSES ASSOCIATED WITH ADULT FEMALES 

Figure 6,--Average number of agon i s t i c  bouts obeetved per individual adult 
mala by average percent of census s ighting8 these individuals  were observed 
w i t h i n  1 rn of an adult female monk s e a l ,  Lis ianski  Island 1982, 




